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Introduction 

[The Airborne Vdcai 
by NASA-Kennedy 
Center lor Advance 
used for mapping 
1 1 Costa Rica 


(AVEMS) System developed 
^!latx>ra!iflCUMbtTie National 
•..•ifirty was 


|6 the two , aircrafts used 


ktrtono Volcanic Emission Mats ~ ‘ , V , 

(AVEMS) • /Ijcratt a IrqnJpytta fbci. :t$j{ 

* J' “"’and design*! AO 6 r*-uP|m$ rrw^|m3gH ,®ir ••beffiu^nts 'W&'bett 

System Desctipl.on: . o«* mi*****. 

The improved AVEMS system istfeslgnedfpr deployment v» aiccnHtipar^tiancl'tTensport The 66 , pound syjj&m em'pieye 
a 200 Da quadruple mass analyzer, has a volume of .92,000 cm3^requlf»B 350 W ot power at Qteaav : itate. can operate u£ 
lo an altitude of 4i,00D1eet above sea levej (~6C> C;^,torrVThe system use* orV*bpar4 gas bottles on > t^dftlbration and 
19 CBpabie of monitoring and quantifying up to 16 gases Simultaneously ' ;5*V 

The in-situ gas data in this work, consisting «T helium', carbon dioxrtle, sulfur dioxide end ketone. .acqulied in 
■rory unction of GPS data which was plotted with the ^rouhd«tfnagery. topography an0.^rprrbOto M seeing dj$ ; apiiacted.byZhe 
Jther instruments, allowing the 3 dimensional visualization of the volcanic plurtle at Are*)*! ^ 

The modeling of possible scenarios of Arenal s activity and Its direct impact on thTsfsWM areas aFnow 

possible with the combined set ot data, linking in-situ data with remote sensing data ^e^udyjftso help* m thjj- 
jnderstandmg of pyroclastic flow behavior in case ol a major eruption 


Map Generation and 3D visualizations: 

The gas concentration data conected'Urith AVEMS during the different flights, 
contains geographical location attributes (Latitude, Longitude Altitude) 
obtained using a GPS These <&ts is the main input to locate spatially tire 
information 

In order to model the plume location, which ts not necessary visible to the 
human eye and poorly represented if it is plotted m two dimensions digital 
elevation data obtained by other sensors during the CARTA 2005 campaign, 
topographic data generated by the Shuttle Radar Topographic Mapping 
(SRTM) Mission and remote sensing data from the LANDSAT satellite (both 
geo- referenced) are combined to produce a 3D ground model and overlaid 
withlhe gas concentration data In this way charactenstics lelated to the flight 
path direction and position of the volcanic plume are visible in the 3D model 


AVEMS demostrated its usetulness in aerial plume analysis at 
Arenal Volcano, presently live most active C osta Rican volcano 
Several 3D gas concentration visualization were obtained for 
several gases These 3D maps now serv*s to model plume 
direction and varaibility to predict posiWe impa * on urban area andj 
crops in the area closer to the volcano, as w ?ll as it is used as a 
guide for aircraft operation near the volcano ' 3ther applications of 
AVEMS used during teh CARTA 2005 camp; ngn included ground 
fumarole emission analysis Also the concentration of carbon 
dioxide around urban areas was measured sp attally multiple times 
to provide temporal information as well 
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He, C02. S02 Gas Concentration Maps (above) and 3D Visualzabon of Volcanic Gaseous Emissions from Arenal Volcano 


(below) using AVEMS data LANDSAT mutiespectral land coverage information and SRTM Digital Elevation Model 
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